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Solution: 

64.  
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Angle 𝜃𝜃 gives the direction of motion of the first disk (which was moving before 
collision) after collision, and the angle 𝜙𝜙 gives the direction of motion of the second disk 
after the collision. Since the collision is elastic, the sum of these angles equals 90°. 
From the above figure it’s easy to see that 

sin𝜙𝜙 =
𝑅𝑅

2𝑅𝑅
=

1
2

  ⇒   𝜙𝜙 = 30° 

And 
𝜃𝜃 = 90° − 𝜙𝜙 = 90° − 30° = 60° 

Thus the correct answers are (C) and (B). 
65. Let the initial distance between objects be 𝑙𝑙0, and the initial position of the accelerating 

object be 0. Then the dependence of position of the accelerating object on time  is given 
by 

𝑥𝑥1(𝑡𝑡) =
𝑎𝑎𝑡𝑡2

2
 

The position of the second object is 
𝑥𝑥2(𝑡𝑡) = 𝑙𝑙0 + 𝑣𝑣1𝑡𝑡 

The time that has passed before the collision 𝑡𝑡𝑐𝑐 and the final velocity (𝑣𝑣𝑓𝑓 = 2𝑣𝑣1) of the 
accelerating object a related by (the initial velocity 𝑣𝑣𝑖𝑖  is zero) 

𝑎𝑎𝑡𝑡𝑐𝑐 = 𝑣𝑣𝑓𝑓 − 𝑣𝑣𝑖𝑖 = 2𝑣𝑣1 
Thus 

𝑡𝑡𝑐𝑐 =
2𝑣𝑣1
𝑎𝑎

 

At time 𝑡𝑡𝑐𝑐 they collide, i.e. 
𝑥𝑥1(𝑡𝑡𝑐𝑐) = 𝑥𝑥2(𝑡𝑡𝑐𝑐) 
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= 𝑙𝑙0 + 𝑣𝑣1

2𝑣𝑣1
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𝑙𝑙0 = 0 
Therefore the correct answer is (A). 

Answer: 

64. (B), (C) 
65. (A) 

 


